Key indicators: single-crystal X-ray study; T = 180 K; mean (C-C) = 0.010 Å; disorder in main residue; R factor = 0.042; wR factor = 0.065; data-to-parameter ratio = 14.4. 
The title co-crystal, [Eu(NCS) 3 ion. As a result, the nitrate-containing molecule contains disorder of its bidentate nitrate and two N-bound thiocyanate anions, while the [Eu(NCS) 3 (OPPh 3 ) 3 ] complex is fully ordered. There is a weak -stacking interaction between the phenyl rings of the two molecules [centroid-centroid distance = 4.138 (4) Å ].
Related literature
For structural studies on related f-block triphenylphosphine oxide complexes, see : Feazell et al. (2004) ; Berthet et al. (2003) ; Long et al. (1999) ; Bowden et al. (2010) . For syntheses and spectroscopic characterization of related compounds, see: Cousins & Hart (1967 , 1968 .
Experimental
Crystal data [Eu(NCS) 3 (C 18 From previous studies, it has been known that lanthanide triphenylphosphine oxide complexes can be prepared with a number of anions including nitrate (Cousins & Hart, 1967; Long et al., 1999) , thiocyanate (Cousins & Hart, 1968; Feazell et al., 2004) , bromide (Bowden et al., 2010) , trifluoromethanesulfonate (Berthet et al., 2003) , and iodide (Berthet et al., 2003 (Feazell et al., 2004) , likely due to the hard nature of the Ln(III) ions. Also of note is the fact that the title compound contains a 1:3 ratio of Eu(III) to phosphine oxide in both of its complexes, whereas with the larger Nd(III) ion, four triphenylphosphine ligands coordinate. Regarding intermolecular interactions, the title compound contains one weak π-stacking interaction, with plane-to-centroid distances of 3.529 (8) and 3.841 (5) Å, between adjacent rings of the two complexes as illustrated in Fig. 1 .
It should be noted that the stoichiometry of the reaction conditions to prepare the title compound were not rigorously controlled and it is likely that the introduced nitrate is a result of a slightly less than 1:3 ratio of Eu(III) to KSCN.
Ethanol solutions of europium(III) nitrate hydrate (~1 mmol) and KSCN (~3 mmol) were combined. The resultant solution was decanted from the KNO 3 precipitate. This solution was then mixed with an ethanol solution of triphenylphosphine oxide (~4 mmol). Within one hour, the colorless crystals suitable for the X-ray analysis were isolated.
Refinement
H-atoms were placed in calculated positions and allowed to ride during subsequent refinement, with U iso (H) = 1.2U eq (C) and C-H distances of 0.95 Å. 
Figure 1
The molecular structure of I, with the atom-numbering scheme. Displacement ellipsoids for non-hydrogen atoms are drawn at the 50% probability level. 
